I. Introduction
Walls or masonry units are the vertical members of a building or structure which enclose the space within it and which may also divide that space. Sandcrete blocks are still the most popularly and commonly used material for the construction of walls unit in all developing countries including Nigeria. They are prismatic precast units made from a combination or mix of well defined proportion of sand and cement. Sandcrete blocks according to [1] , are blocks made or moulded with sand, water and cement, which serve as a binder in the matrix. As a result of the high cost and negative environmental impact caused by sand mining, one of the major constituents used in the production of blocks, alternative materials are being sought for and utilized in block production. Such alternative materials currently being used to partially or wholly replaced river sand includes: quarry dust, laterite, recycled aggregate, etc. The use of these alternative materials in blocks production and concrete works have been reported by several researchers. For instance, [2] carried out a study on the strength and durability of concrete utilizing quarry dust as full replacement for natural sand. They found a 10% improvement in the properties investigated over the conventional concrete made with natural sand. Also, [3] in their work on effects of granite fines on some engineering properties of sandcrete blocks recommended 15% optimum replacement of sand with quarry dust in the production of sandcrete blocks. Also, the effect of partial replacement of sand with lateritic soil in sandcrete blocks was investigated by [4] . The study reveals that sand can be replaced up to 20% with laterite in sandcrete blocks. While most of the studies focus on some strength properties like compressive strength, properties like static modulus of elasticity (E c ) for blocks is scarcely documented. Knowledge of the value of static modulus of material is needed in structural design to avoid unrealistic assumptions.
There exist also the challenge of getting the appropriate mix proportion to attain a particular desired property as several methods of mix proportions have limitations and are usually not cost effective. Thus, researchers have worked on developing models for predicting properties of sand quarry dust and sand laterite block. A model for static modulus of elasticity for sand-quarry dust blocks was developed by [5] . Similarly, [6] developed a model for predicting the compressive strength and water absorption of sand -quarry dust blocks. Others works in this direction include those by [7] and [8] . This paper presents a model for predicting the static modulus of elasticity for laterite -quarry dust blocks. The model will help come up with the appropriate mix for laterite -quarry dusts blocks as well as help reduce the cost and effort expended in conducting trial mix.
II. Materials And Method
The materials used for this work are: Cement Unicem brand of Ordinary Portland cement, grade 32.5 obtained from a major dealer in Calabar conforming to BS 12 was used for all the tests. Water Potable pipe born water supplied by the Cross River State Water Board (CRSWB) Limited was used for both specimen preparations and curing.
Laterite
Laterite was obtained from a borrow pit site at Akim -Akim in Odukpani Local Government Area of Cross River State. The specific gravity for the laterite is 2.56.
Quarry dust
Quarry dust was obtained from the abundant deposits at Akamkpa quarry site in Akamkpa Local Government area of Cross River State; located at a few minutes' drive from Calabar Metropolis. The quarry dust had a specific gravity of 2.52.
III. Method
This study employs two methods: analytical and experimental. The analytical method deals with the arrangement of points within the experimental region and selection of a second degree polynomial equation to represent the response surface over the entire region. The response in this case is the static modulus of elasticity of the laterite-quarry dust blocks. The response function is assumed to be multi-varied. The response y is expressed as a function of the actual proportions of the constituents of the mixture, Z i by [9] . The sum of all the proportions as in all mixture experiments must add up to 1. That is:
He assumed that y = F (Z), is continuous and differentiable with respect to its predictors, and can be expanded in the neighbourhood of a chosen point, Z(0) using Taylor's series.
For convenience, the point Z 0 can be taken as the origin without loss in generality of the formulation.Thus
Substituting Equation (2.41 5) into Equation (2.39 3) gives:
The number of terms in Equation (6) is
Multiplying Equation (1) by b 0 gives the expression: (1) successively by Z 1 , Z 2 … Z q and rearranging, gives respectively:
Substituting Equations (7) and (8) into Equation (6) and simplifying yields Equation (2.459) (9) 
The response function is generally expressed as:
IV. Determination of the coefficients of the Osadebe's regression equation
The least number of experimental runs or independent responses necessary to determine the coefficients of Osadebe's regression coefficients is N. Let y (k) be the response at point k and the vector corresponding to the set of component proportions (predictors) at point k be Z (k). That is:
Substituting the vector of Equation (3) into Equation (12) gives:
Substituting the predictor vectors at each of the N observation points successively into Equation (9) 
V. Experimental method
The pseudo proportion units were converted to actual mix proportion as indicated in table 1. The actual mix proportions; water (Z1), cement (Z2), quarry dust (Z3), and laterite (Z4), were measured by weight and used to produce machine vibrated laterite-quarry dust hollow blocks of size 450mm x 150mm x 225mm. The blocks were cured for 28 days after 24 hours of demoulding by sprinkling with water in the morning and evening. They were tested for compressive strength using the universal compression testing machine, in accordance with BS EN 12390-4. The crushing load and net cross sectional area of the blocks were recorded. The compressive strength was obtained from the following relation: fc = P/A (18) Where fc = the compressive strength, P = crushing load, and A = cross-sectional area of the specimen The Static modulus of elasticity for the block was computed as a function of compressive strength and density using the relation established by [10] 
Where, Ec = Static modulus of Elasticity, ρ = density and fc = compressive strength Table 1 below shows the design matrix in the pseudo and real ratios along with the experimental test results for the compressive strength and static modulus of elasticity. A total of 15 mixes were considered. Out of this number,10 mixes were selected and used for the formulation of the model, while the remaining were used for validation of the model as shown in table 2. The table also contained the average experimental values for compressive strength and static modulus of elasticity. Cells having two run order numbers indicate the replicate mixes and the response in this case is the average response for the replicate mixes. 
VI. Results And Discussion
The test results of the compressive strength of the laterite-quarry dust blocks based on 28-day strength and corresponding static modulus of elasticity are presented as part of Table 1 .
Formulation of Model equation for static modulus of elasticity
The elements of the Z matrix with reference to equation 17 are as provided in Table 3   Table 3 Normal probability plot Figure 1shows normal probability plot. The points in figure lie very close to the reference line with a p-value of 0.145 which is greater than 0.05. The data therefore follow a normal distribution, thereby justifying the assumption required for use of analysis of variance 
VII. Conclusion
A mathematical model for predicting the static modulus of elasticity of laterite-quarry dust block based on actual proportions using Osadebe's theory was formulated. The model was tested for lack of fit and was found to be adequate. There was no significant difference between the experimented and predicted values.
